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This study stess fron atteapts to develop prediction 
equations for freshaan grade point average for two deaographic 
classifications of students at a southwestern university. Although 
the particular results are probably of interest only to that 
university, certain aspects of the study should be of general 
interest, because, of the 3,237 students coaprising the sasple, 1,2il1 
were classifiable as Spanish-surnaae individuals. Coaparisons of the 
regression equations resulting froa using SAT scores and high school 
quart ile rank to predict freshaen grade point average indicate that 
different equations are necessary for different classifications of 
students. Since these data were obtained froa an educational 
environaent created by a seai'^open adaissions policy and thus 
represent no restriction in the range of SAT scores, the results of 
this study nay be of special interest to individuals and educational 
institutions who deal with siailar populations. (Author) 
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AiJD r.:o imi:;ic ci.Ar.5iFicATioi:c a? a ccutkv.'Ectet'!: urrivmsiTy 

Dick 3. Calkins and Randolph K. Vhitvorth 
The University of Texas at El Paso 
Whether for the purpose of conservation of resources » or for humani- 
tarian or other reasons » no!^t colleges end universities like to assess the 
prosneetfi of acadenic success for prospective students before the student 
is adniittod* l^suallj' only thone students who are predicted to succeed are 
then adrdtted. Cuch endeavors » however » often prove difficulty civ^n the 
interaction between the state of the -echiioloc:'" of testinc and measurement 
and the political pressures for social Justice. Kendrick (196U) expressed 
this protlem in the following aanner: 

If values were divorced from science, and admissions practice from 
toth, it would be both unnecessary and impossible to say anything 
about the relationship of cultural deprivation to Collene Board 
scores. . But sentiment suggests it is wrong that students from 
minority cultures so seldon attend collece. And experience with 
tests shows t&irly clearly that son* tests misrepresent the intel- 
lectual cumretence of students whose early environment has been 
different frorn t^nt of most of us. Beyond that we cannot go with 
assurance (p. 7). 

However, if such misrepresentations of intellectual competence by tests 

can be discovered, perhaps compensations can be made in the interpretation 

of tests, more accurate predictions made possible, ard social Justice obtained. 

L>avis and ?emp Cl?7l) indicated two general ways that test scores which 
could possibly riisr»2preGent the intellectual competence of minority students 
could be misuc;ed by colle:;e admission officials: 

9 

1, Bias in the use of an adi'dssionc test could be lecitimately claimed 
if an educational institution excluded members of a minority eroup who 
obtained scoren on tho test below a certain level without attention to 
thf fact thit cti t;.r cvavBCc minority nubj-rroup members obt* : • lover 
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scores on the test than does the subgroup for vhich the arbitrary' 
cutoff level vas established, 
and 2.* Bias vould be evidenced if scores on a test used as an admissions 
sereeninc device (a) were related to collef^e success for the dominant 
8ub£roup but not for the minority subgroup, (b) were differentially 
related to college success such that error of prediction was greater 
for the ninoritj* subgroup, or (c) were similarly related to collcfte 
success but rer.bers of the ninority subgrout) with a given score on 
the test are rore successful in colleg^e than m^bers of the dominant 
subgroup with the same score level. 

Several investigations of possible bias in the use of the Scholastic 
Aptitude Test as a college screening device for menbers of the black cultxxre 
have been reported. Reviews by Thomas and Stanley (19^9) » Kendrick and 
Thoicas (1970), and Stanlej' (1971) wovide extensive coverage of this liter- 
ature. Later studies by Davis and Temp (1971) » Kallinral (1971) » Ffeifer 
and Sedlacek (1971), and Tenn (1971) have also been reported. Investiga- 
tions of differential -prediction equations for males and females were 
reported by Stroup (1970) and Siecelman (1971) and reviews of previous 
literature can be found in Thomas and Stanley (1^69) and Kendrich and 
Thomas (I970). These studies indicate that black students on the average 
score conc.iderably lover than white students on both sections of the SAT, 
but in man;' capes when these socres are used along with hirh school rrades 
to predict collere rrades, predictions for black students are at least as 
accurate as for white students. Prediction of grades for female students 
is generally better than for males. 

*Vhorndike (lS>71) prosents a selection rroeedure vhich is Secigncd to 
comrensate for this type of bias. 
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There appear to be no published studies investifatinc the possibility 
of bias in the unc of the Scholastic Aptitude Test as a collece screeninp 
device for rcmlors of the t'exican-Anerican culture* Eorup (19T1) has 
reported nn invent 5 ration of the ACT as a screening device for this croup. 

This paper presents an investication of the SAT as an admissions cool 
at a nouthvrstern university with a Mexican- American enrollment of 33-5055. 
The rain enphanis of trte study involves the investigation of the differen- 
tial nredictive validity of the Scholastic Aptitude Test and quartile rank 
in hich school as indicators of grade point average in the freshman collepe 
year for class if 5 cations of students based on sex and ethnicity. 

PROCEDURE 

Ttie data for the 3 . 237 students utilized in this study were obtained 
from the records of The University of Texas at El Paso. This group consti- 
tutes all enter inc frestimen for the period Fall semester, 19^9 to Fall 
semester* 1971 who had data for all variables. Since this university was 
pursuing essentially an onen admissions policy durinc that period » the data 
repyerent a set which is unusually free of any restriction in the ranrp of 
the varia>»lec. (Althoujih students with low SAT scores were denied adrission 
durinr each Fall seriester, the admission policy was essentially open in that 
students were provisionally admitted in the Owing and Summer semesters 
without rerard to SAT scores or hirh school Grades.) 

The data collected consisted of the scores on the Scholastic Aptitude 
Test. (SAT), which hns two sufcscales labeled Verbal and Quantitative, each 
of which is dcsicned to have a national mean of 500 and a standard deviation 
of 100 J quartile rank in hifh school class; grade point average attained for 
the first thirty or 1«^d2 collece hours; and a determination of sex an<? of 
ethnicity (pn indicated ^:' ti;e surname for o?»ch individual). Quartile rank 
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in hinh school vas coded such th»t a one indicated that the individual vas 
ranked in the* highest quartile and a four indicated that the individual was 
ranked in the lowest quartile accordinr to hich school prades. These varia- 
bles have several disadvantac^s , some of which are as follow: 

1. For a correlational study, quartile rank is not the irost expedient 
eodinc for a variable indicating achievement in hich school, but it 
vas the only form of data available for this variable. 

2. ?reshnjan crade point average is probably a poor indicator of 
college success for many reasons, the most important being that GPA 
is not necessarily comparable across subjects because of the variance 
in the difficulty of the courses chosen by various students. 

3. The determination of ethnicity or cultv\re by surname is not a 
particularly c^ood classification scheme for this type of invest Xg^^^^oR* 
since persons with Spanish sxurnames may be products of an Anelo environ- 
ment and persons with non-Spanish surnames may be products of the 
Mexican- American culture with accompanying language deficits. 

RESULTS 

The data were analyzed utilizirc the CPC 3150 computer systen at The 
University of Texas at El Peso and a prO(:ran packace for multiple linear 
repression documented in An Introduction to Linear T Models by Ward aiid 
Jenninci* (1PT3)» The results of these analyses are presented in Tables 1-^4 • 

Table 1 shows the means, standard deviations, and F statistics for 
conrarisons of the means for the f:roups based on sex and ethnicity for the 
var' >s SAT V, CAT Q, quartile rank in hich school, freslutan pradc point 
avc , and CAT composite score (SAT V ^ SAT O). It shoul'i be noted that 
ther- are si/:nificant cliffcrcnces anon<; the rroun means fcr *1 variables. 
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Consistent vith rrevious findings for blacks, the memis for SAT V and SAT Q 
appear to be lover for Snanich surnarto than for non-Spanish surname indivi- 
duals, with aprarrnt sex differences onlj" for CAT 0, where iroles attain 
hipner means thon fcr.ales. ?he means for <iuartile rank and rrade point 
average arpear to differ primarily between the sexes, with females attaining 
ranks closer to the tcp of their class and higher grade point averacos. 

Table 2 containn the correlations between the variables for each of 
the f roups. It should be noted that all these correlations are of sufficient 
macnitude that it is unlikely that any represent random values from popula- 
tions in which the correlations are aero. (At the .01 level with ]W « 500 » 
correlations ahove .115 are cicnificant. ) Also the correlational matrices 
for the rroups anrsear to fce fairl;^ sinilar. 

Table 3 shows the equation for prcdictinn crade point averaco from 
knowledge of F/T V, SAT C and quartile ran^c in hich school for each r.J'oup. 
In addition, this table chows the squared multiple correlation coefficient 
for each equation and information concerninc the tests for evaluatinp at a- 
tistically the relevance of each predictor. It should be noted that the 
squared multiple ccrrelaticn coofficients are fcnerallr low and arpear to 
be lower for the- Tranisn surnare rjrours than for the non-fmnich surname 
groups. In addition, results of the F tests for relevance of the predictor 
variables indicnto thnt CAT V and nuartile rank are "food** nredietors of 
erade point avora.'<» for all tl-H: fjroups. fAT Q aT>pears to be relevant for 
the prediction of grade point fxvcr&co for the non-Sranis!i surname individuals. 

Table h presents the tern by tern conrarison of the equations for the 
groups which were obtained to iisccver whether tlic various grours differ. 
These stn.tictical tc^tr, involve conpnriconii of *,hc constants or coefficients 
for a rarticular rrodictor variolic across the rrour>s to dctemine th*-? 
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r.AT V ■ 


TAT C 


Pank 


r^A 


^AT Conrosite 


Spanish Surnwie Femalps 




SAT V 








.335 


.m 


FAT 0 




1.000 






.881 


Fank 






1.000 


-.33ft 




CPA 








l.OOrt 


.3507 


Spanish Surnar.e **aleR 


SAT V 




.585 


-.331 




.ftftl 


SAT 0 




1.000 


-.3^5 




.000 


Bank 






1.000 


-.35ft 


-.3P1 


CPA 








1.000 


.2^5 


Kon-SpanJsh Surrane resales 


SAT V 






-.3l«3 


.3<P 


.897 


SAT 0 




l.oon 


-.J*ll 




.87*^ 


Pan!r 






1.000 


-.380 


-.^423 


CPA 








1.000 


.1*00 




T'on-SraniRh 


rum nr.f* !'al»s 




SAT Y 


1.000 




-.3?5 


.32J» 




SAT 0 




l.'^OO 




.335 


.«P3 


PanV 






l.r>on 


-.Hp 


-.i»10 


CPA 








1.000 


.37^7 



TABLE 3 
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Prediction llnuftticns for CPA vith SAT V, SAT Q and Rank 
as rrctiirtorn for CrcuTNC by Sex and Ethnicity 



Croi»T> 



Spanish Surnanc Fcr.ale 



Spanish Surnnne I*ale 



Equation 



r''A «= l.la^5 + .0022 SAT V ♦ .0006 SAT Q - .1887 Rank 





F 


df 


P 


r.AT V 


20.h2 


1» 526 


<.0001 


r.AT 0 


1.38 


!• 526 


>.20 






1, 526 


<.0001 



TKA ^ l.rooi? + .OOlU SAT V + .OOOU STA 0 - .2530 Rank 

F df P 

SAT V e.90 1, 707 <.O0U 

SAT 0 .82 !• 707 >.30 

Hank 65.22 1» 707 <.0001 



.1702 



.1»»?3 



Non-Spanish Surnone Fer.n.le 



CPA ts i.2ono + .0022 SAT V ♦ .0012 SAT 0 - .2653 Pank 





F 


df 


P 


SAT V 


30.99 


1» 800 


<.0001 


CAT Q 


7.»»7 


1, 800 


<.007 


Hunk 


5C.93 


1, 800 


<.0001 




.OOlf SAT 


V .0013 SAT Q ~ . 




F 


df 


P 


SAT V 


?1*.63 


1, 1188 


<.O001 


PAT 0 


17.01 


1, 1188 


<.0C01 



.2159 



Non-Spanish Curnrre **ale 



Pnnk 



12P.6? 1, 1188 <OOC1 



.2263 
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TABLE U 

Coiapftriacn of the Coefficicntfi in the Prediction Kquations for the Vorlous Croupo 



Coefficient 


Spanish 


Curnome 


Non-Spanish Surname 


F 




P 


Female 


Male 


Female 


r*ale 


SAT V 


.00^2 


.OOlU 


.0022 


.0016 


.95 


3, 3221 




SAT 0 






.0012 


.0013 


1.16 


3. 3221 


>.30 


Rank 


-.1307 


-.?530 




-.2888 


1.57 


3» 3221 


>.15 


Intercept* 


1.5551 


l.Sl5n 


1.UC73 


1.M2 


35.17 


3. 3230 


<.0001 



•The intercept valuea are different than those shown in Table 3 because the values for Table 
k result from a different r.odel. Since the results in Table k show that there are no signi- 
ficant differences between the coefficients for the various groups for rrrdlctor variables 
SAT V, SAT Q and ranX, this indicates that the nx^ups do not differ in terms of prediction 
usine Uxese variables and so v&lues of the coefficients for these variables can be estimated 
from the data for all the CJ'oups, The inter- *»pts shown in Table h are the values of the in- 
tercepts from a model in which all the croups had the sane coefficients for each predictor — 
i.e., all (groups had the same coefficient for SAT V» the saiae coefficient for SAT 0» and the 
same coefficient for ranlt. 
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likelihood timt the coefficicnta are rondoro cenples from pofulations with 
equal values » i.e.. the c^^oups do not differ in terms of the coefficients 
of a particular predictor. (This type of test is equivalent to the com- 
parison of slopes and intercerts in the analysis of covariance*) 

^e results of the Z tests shovn in Table k indicate that the crouds 
probably only differ in terras of the regression constants (intercepts). 
This implies that although the most accurate prediction of freshman CT&<Se 
point average vould sten from the use of a rerression equation for each 
croup with different weights for each predictor* insufficient difference 
aisone these equations is evidenced to statistically disallov the reduction 
of these four equations to four equations which use the oaire predictor 
veichts for each group but with each croup having a different intercept. 
The intercepts for these equations are those shown in Table U, and the 
common set of weights are .0018 for SAT V, .0010 for CAT Q, and -.256C for 
quartile ranh. fince the prediction equations differ statistically only in 
terms of the intercepts, and since differences ar^onc the intercer^ts eT»T>ear 
to be attributable to differences in the sexes rather than to differences 

e 

in ethnicity, differences in the prediction equations are probably attribu- 
table only to differences due to sex. 

Discussio:; 

It has often been noted that in this country members of some minority 

croups on *. .e average obtain lower scores on intelligence and a'^txtudc 

tests ths* neru-ers of the white majority. Unless those who use the 

scores fr^ «ch tests are willinc to assurie that such tests indicate 

true differences in aptitude between such subcroups (and hence that such 

minority crour^s are in fact inferior in terms of the artitudes assessed), 

they should face tao problems involved v't;. the use of tests which 

produce different distributions of scores for different dcnocrarihicaUy 

O definable rrcnvs. Failure to tt<>.e such rroup diffcT«»nceG 

ERIC 
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into conni..r.tic« v.en th«.c teat scores aro he.nc utiaUed can to 

such tests is ii3cri:r.antttor.Y. 

proMo:... invelv5nr, the u«.. of D..ch t.st« c-» b« «.:elloratoa to 
dcrcc U.ro.cU t:.c estaUUtoent of aifferent cpcctatlcns for 
e.or» on tn. t«t3 for .iffor^nt crou.o of a„a (.) t.e inves- 

tUation or .coaue differential prodictaMlity of the test ecore. for 

- . ^4„<»„oift This investigation wae undertaJ^en to 
different r.rours of individuals, x.ii- mvesii 

investicate poeoiUe sources of .ia. -Hich couia result fr«. the »so of 
«.o SAT an. ranH in >.i.h sCool as predictors of freshen er«ie point 

with a siaeable Hexicsn-Anericon 
averse© at a Couthwestem university vith a sise 

enrollment. 

pesults of this investigation indicate that: 
• , ^ere is considerable difference hetveen the SAT V and SAT Q scores 
.Ir Spsnish surna^ and non-S^anish .um«.c indi^-iduals . vith non-Spanish 
individuals Gonerall, attai-.inc higher scores. In addition. 

' hich school classes in ter«s of crados th«> »»les. 
a The accurac:. of the prediction enuations for all the crou., as 
indicated h. the squared value of the .ultiple correlation coefficient 
is l,«. so prediction of fresh..«n crnde .olr.t averar. is not nood for 

. . Vht.lv T>oorer for Ctjanish atirnane th^^n 

^^oy^, but T>reaictions ore sUChtly poorer 

for non-Spanish surnaPo groups. 

3. cuartile runK in hi<;h school is the host predictor of freshman 
^ade ^int aversre. vith SA. V next .est and DAT 0 the poorest. 

statistical::- -.-..ere a..csrs to ho no Justification for utili.inr. 
different .r.Uct=r -i.-.ts for r.. V. CAT . or ranU r.r tV variou. 
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crcupa. Tlie c**cups probably do differ in terms of the recression 
constants hovever. Overall the diffsrences in the prediction equa- 
tions appear to bo attributable to differences in the sexes and not 
to differences in ethnicity. 

This study indicates that in tenns of the magnitude of SAT scores 
Spanish surnor^ individuals tend to score about a half a standard devia- 
tion belov non-r^'anish surnanie individuals. However* in tenas of predic- 
tion of freshman Grade point average* there does not appear to be any bias 
af;ainst Spanish surname individuals* since the regression constants and 
slopes for SAT V, SAT Q and quartile rank did not differ significantly 
for the croups based on ethnicity. On the other hand* there does appear 
to te some bias against vonen since the ref;ression equations over-predict 
female cradc point average as compared to males. This indicates that 
females probably can be successful at this university with lower SAT scores 
and quartile rank than can males. 
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